Alpha-adrenergic regulation of the activity of thymidylate synthetase and thymidine kinase during liver regeneration after partial hepatectomy.
The increases in activity of hepatic thymidylate synthetase and of thymidine kinase, which catalyze the formation of thymidylate via the de novo and salvage pathways, respectively, were significantly suppressed during liver regeneration in rats which had been given alpha-adrenoceptor antagonists (phenoxybenzamine and phentolamine) or adrenergic neuron blockers (guanethidine and reserpine). These suppressions were not observed with a beta-adrenoceptor antagonist (propranolol), or an anticholinergic agent (atropine methyl nitrate). The rise in the activity of the thymidylate-synthesizing enzymes was closely correlated with the increase in the DNA content of the liver. It is concluded that catecholamine regulates the increase in the activity of thymidylate synthetase and thymidine kinase, which are key enzymes in DNA synthesis in regenerating liver. It is also suggested that sympathetic nerves play an important role in liver regeneration.